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1 
This invention relates to methods and appa- 
ratus for computing, sorting, classffying, adding 
or effecting other controls by the medium of 
intelligence placed on cards or sheets and more 
particularly to an improved method for accom- 5 
plishing the foregoing photoelectrieally. 
Heretofore, it has been proposed to provide 
systems for recording of figures or intelligence 
on cards which contemplated punching the eards 
and utflizing electrical contacts which ruade con- 10 
tact through the punched openings to eiïect the 
desired operation. These prior devices and sYs- 
teins had the disadvantage that the paper stock 
had to be of a certain stiiïness and the cards 
could hot be wrinkled or folded, and subsequent- 15 
ly properly operate the apparatus. They also 
required expensive and eomplicated apparatus 
to perform even the simplest of operations. It 
has also been proposed to provide eharacters on 
cards the percentage of opacity of which doter- 20 
mined the sorting or selecting operations. All 
of the prior devices had certain deficieneies 
which were mainly the lack of versatility and the 
necessity of complicated cooperating mechanism 
to eiïect the desired end. 25 
By my present invention, I have provided a 
sYstem whichis greatly simplifled over that of 
the prior art and wherein the mechanism is rela- 
tively simple in construction and operation. It is 
possible to carry out my method without the 30 
need for special paper stock or punching opera- 
tions. The system also adapts itself readily to 
use with standard business forms. It is alto 
possible to achieve a higher speed in the opera- 
tions than was heretofore possible. 5 
Another advantage of this invention resides in 
the fact that the card bearing the intelligence 
may be moved through the scanner at varying 
speeds and that the removal of the intelligence 
from the card is independent of the speed; that 40 
is, the card may even be moved through at an 
irregular speed, the only requirement being that 
it does hot back up appreciably during the prog- 
ress through the scanner. For instance, the card 
could be stopped hall way through the scanner 45 
without aiïecting the operation. 
Another advantage resides in the fact that 
the marking on the card may take various forms; 
tlTat is, the marking on the cards may be widely 
or closely spaced depending upon the particular 50 
use to which the invention is adapted. It will 
also be apparent that the manual marking can 
also take varied forms. 
Still other advantages of the invention, and 
the invention itself, will become more aiparent 5 

2 
îrom the following description of an embodi- 
ment thereof, which description is illustrated by 
the accompanying drawings and forms a part 
this specification. 
In the drawings: 
Fig. 1 is a schematic view of an apparatus 
bodying my invention; 
Fig. 2 is a block diagram illustrating the in- 
vention as applied to systems as shown in Fig. 1; 
Fig. 3 is a schematic view of a stepping relay 
useful in connection with my invention; 
Fig. 4 is a view of a card which is nseful in 
controlling the system of my invention; 
Fig. 5 is a diagrammafiic view of another em- 
bodiment of my invention; 
Fig. 6 is a schematic view illustrating another 
application of my invention; 
Fig. 7 is a view of a card useful in conjunction 
with the apparatus of Fig. 6; 
Figs. 8, 9, 10 and 11 are illustrative of different 
forms of cards which are useful in my invention; 
Fig. 12 is a diagrammatic view of a modified 
form of scanner; 
Fig. 13 is a view of a card; and 
Fig. 14 is a view illustrating a modification of 
a scanning system for cooperation with the card 
of Fig. 13. 
Preferably, my invention includes a scanning 
system adapted to scan certain intelligence on 
a card, blank or any of the forms which are used 
to conduct a business. The article being scanned 
is provided with one set of markings which start 
and stop a counting operation, and the counting 
operation is performed by another set of mark- 
ings. 
In one form of the invention, the record card 
is provided with a predetermined number of per- 
manent lines each of which may be representa- 
rive of a digit in a number system or a letter of 
the alphabet. Although hereinafter I will refer 
principally to numbers, it will be appreciated that 
the alphabet can be substituted without depart- 
ing from the spirit or scope of the invention. 
For all practical purposes, these lines could also 
represent divisions or cl.asses as well as numbers 
or letters. The card is adapted to be marked 
with a cooperating marking to indicate certain of 
the digits to be selected. Scanning means is pro- 
vided which scans the permanent lines as well 
as the cooperating marks to provide a series of 
impulses which cause the intelligence carried by 
the card to either be removed thereffom for 
utilization or to cause a further operation to be 
peformed. 
The invention will be described in connection 



with a simplified application, but it will be ap- The beam of light falls upon the card anci 

preciated that the description of the specific ap- 
plication is for the purpose of clarifying the in- 
vention and not included as a specific limitation. 
I will assume that it is desirable fo have a card 
which contains some intelligence in the form of 
a number, which number is desired fo be placed 
onto an indicator. ïhe particular number fo be 
selected is 6,54S. 
lViore specifically, one form of my. invention 
contemplates the use of a card such as is showr in 
Fig. 4 upon which is arranged groups of ver- 
tically spaced lines. The lis in column A ! 
will ca!l "digit lines," and the lines in Column F, 
"control lines." If will be noed that in colurnn 
A there are four sets of lines, the first set at the 
top being "thousands" lines; the second Set "hun- 
dreds" lines the third set "tens" lines, and the 
fourth set "m]its" lines. It will be app]ecited 
that there may be more sets of lines than indi- 
catd when if is desired fo record or operate 
with figures having more than four digits. 
Êach of the lines in each group starting irom 
the top and reading downward is. representative 
of a consecutive number. In the bottom set, for 
instance, the first line representS 'ï," the second 
"P.," the third "S," and so on to the tenth lins 
Which reprsents "0." in the "tens" group, .the 
!inës represent "10, » "20," S0," etc. n the thiïd 
group the lines represent "100," "200," "S00," etc., 
and in the fourth group the lines represent 
"1000," "2000," "S000/' etc. If will also be 
appreciated that the rder of.the groups may be 
reve.rsed if desired that is, the. units group may 
be at the top of the card. 
The lines in the B column are the controi 
lines; the first line   is a startin line; te second 
line ! ! is a stoppin line, and likewise through- 
out the remainder o the group. 
 Briefiy, the starting line in column B causes 0 
the setting of the apparatus so that the digits 
arè counted in column A; that .is, the line 9 
which may also be a permanent line cause the 
apparatus to be set s0 that the lines in coluïnn 
A wfll register when scaïmd, it wfll be noted 
that the indicator line ! , which may be placed 
on the card manually, may be and in this case is 
a prolongation of the sixth line in 01umn A, 
whibh line is extended over into the B column to 
fbrm the line ! . Then, since the line   sers up 0 
the apparatus, the ltUes in coluïnn A wfll cause 
the apparatusto count six digits in the thousands 
ço!umn at which rime the line ! ! will lock out the 
counter for the thousands group. Lkewise,/the 
saine can be said of the following groups, aï_d 5 
t! total marking in this instance is effective to 
set up the numbers 6,54. AS the description 
proceeds, th manner in which this is effected 
become more clear. 
In Fig. 1, I bave shown schematiclly a 0 
scanning head !  which is adapted fo scan a card 
 such as has just been described. 
Thescanning head includes a light source.  
Powered by a battery-|, the rays of lights being 
o.rmed into a beam by the lens system | and 
h.ich beam is directed onto the card |- to  
illuminate the lines in columns A and $. 
 . The system contemplates providing a relative 
movement between the card and the scanning 
head. This may be efected by m0ving the card 0 
 RaSt the scanning head or by moving the scan- 
ning head over the card. I have round that 
preferably the cards may be moved continuously 
çast the sçanning head and provide a very . 
eificient operation. 

illuminates the marking thereon. If will be 
understood that the light is absorbed where the 
marks are located and refiected from the 
5 marked portions of the cards. If is desirable 
that the light upon the card strie it ai such a 
angle that the angle of incidence and angle of 
refiection are unequal, fo thus prevent the 
picking up of specular refiection rom the black 
]0 marks. 
Preferably, two separate means are provided 
for Sensing the marks, each including a lens 
system {} and  |, one of which "looks" at column 
A and the 0ther,. ai column B. The lens system 
]5 focuses an image of whatever is within ifs range 
from the card into a photo-electrical tube 
A mask 2 is interposed between the lens system 
2 and the-photo-electric tube, which mask has 
an aperturb 24 preferably in the form of a slot. 
20 By properly proportioning the aperture 2 and 
positi0rdng, the lens 20, the light refiected into 
the tube can be substantially completely slut 
off when a black iine ïs bing scanned, thus giving 
a very complete differentiation between thé blaCk 
25 lines anal the whitë spaces during scanning. 
The operation of the photo:e]ectric tube. is 
well known to those Versed in the art and will 
not be discussed herein except to po'int out that 
when light strikes the elements, the tube becomes 
30 conducting; and that the output of the cell is a 
function of the light .falling on the eiements. 
At this point, it should be noted that alth0ugh 
I have stated that the element 22 is a.ph0to- 
electric tube, it is quite within the purview of 
35 my invention fo utilize any light rsponsive 
device; for instance, the so called photo-vóltàic 
cell could be substituted and_ operate in a highly 
efficient manner. Furhermore, to provide more 
complete discrimination between the black and 
white portions, I may also insert the light 
polarized filters in the. proper plaCes as is well 
known to those »:ersed in the art. 
The output frbin each Of the cells is connected 
fo and amplified in a -suitable amplifier 24a 
and 2b. 
It wfll be noted that the output of the cells 
will constitute a Cuitent which is interrupted each 
rime the ce_Il scans a black line. This, as is 
well known to those .versed in the art, can be 
changed in the amplifiers to cause aoE increase 
in voltage, or current, each time a black line is 
scanned. In other words, the Sbanning system 
may be used to generate a pulse .of curïent each 
rime if scans a black line. 
The ampliJfies .a and b could be and are 
preeabiy sch hat a pu!se from either of the 
scanners wfll. trigger the amplifier circuit fo 
provide a .pu!se of sufficiënt-duràtion fo allow 
the realys tooperate. In this instance, the 
scanner which scans column A will generate a 
series of pulses r-epreertative of the digits from 
1 fo 0. and the scanner whicl scans column B 
will provide a ._starting pUlse and a coincidence 
pulse for any desired one o[ the digits in any 
one of the groups of lines. 
..If will be be appreciated-that the/sçanning 
system of my:inentio n together ith/the .co- 
operating card and its intelligence-thereon ma, 
be utflized in many and various combinations. 
A card .marked as .descïibed may _.be used to 
select, classify, sort or compute, depending upon 
the apparatus used in conjunction therewith. 
By. way of. illustration, I have-shown a sys_tem 
where it is desired to take certain numbers off 
of the cards and bave these numbers indiced 
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orï  register, this being perhaps one of the 
simpler uses for the system. To begin with, the 
card may be provided with the permanent mark- 
ings as shown in column A of Fig. 4. If desired, 
the lines can be, and probably in practice would 
be, numbered or lettered. The operator in pre- 
paring the card for use merely extends the lines 
representative of the number desired into column 
B. This can be quickly and easily done either 
with a pencfl, ink, or crayon. The card so 
marked, as in Fig. 4, is representative of the 
number 6,543. The manual marking does not 
necessarily bave tobe in exact coincidence with 
the permanent lines but only reasonably close 
thereto. The card after being marked is then 
moved under the scanner. Here again the 
system of my invention shows its versatility. 
The card does hot bave to pass under the scanner 
at any predetermined or constant speed. The 
only requisite is that it pass under without back- 
ing up. It can stop in its travel without effect- 
ing the operation, or one portion can travel 
through ata higher rate of speed than another 
portion. 
Still another feature is that the marking can 
be placed in any desired position on the card 
such as along one edge if desired, preferably the 
position should be uniform. 
Fig. 2 is a block diagram illustrating a simpli- 
fied form of apparatus for utilizing the inven- 
tion. The signals from the scanner 15 are fed 
to the amplifier 24a and 24b. Here they may be 
amplified and converted into pulses, the dura- 
on oï which is predetermined. Although 
speak of the card as passing under the scanner, 
it will be appreciated that this is merely for 
clarity of explanation since the card could pass 
in any relation to the scanner, the only limita- 
tion being that the scanner and the card co- 
operate so that the intelligence is scanned. 
The signals or puises from the amplifiers are 
then fed into the digits selector 0. This may 
take the form of a stepping relay which is con- 
trolled by the amplifier 24b to direct the signals 
ïrom the amplifier 24a to the proper digits courir- 
ets as indicated at J, 2, 3 and 
For a better understanding of the operation of 
the digits selector, as weli as tle counters 
inclusive, reference is had to Fig. 3 wherein there 
is diagrammatical!y i11ustrated a selector useïul 
in my invention. As can be seen, it briefly com- 
prises a stepping relay and includes a ratchet 
wheel 4{} that is provided with a movable contact 
arm 4! adapted tobe rotated sequentially into 
contact with the fixed contacts 42. A spiral 
spring 4 is provided connected to the ratchet 
wheel by a pin 44 and to a fixed support by a pin 
45. The spring is arranged to rotate the ratchet 
wheel in a clockwise direction and the ratchet 
mechanism to rotate it in a counterclockwise 
direction. 
The ratchet wheel is adapted to be advanced 
by a pawl 40 which is connected to an arm 47, 
one end of which is pivoted to a fixed support 41]. 
A spring 49 urges the arm 47 downward and a 
spring 50 holds the pawl 40 into engagement with 
the ratchet wheel. A cooperating pawl 5! is 
provided being pivoted to a fixed support 52 and 
held in engagement with the ratchet wheel by a 
spring 5. This pawl holds the ratchet wheel 
against movement by the spring 4. The pawl 
46 is raised upward upon energization oï the coil 
winding 55 which magnetizes its associated cote 
and attracts the lever 47 upward, 
Each rime the coil is energized, the pawl 

moves the ratchet one tooth to cause the contàct 
arm tobe moved stepwise bringing it successively 
into contact with the contacts 
To reset the device, a reset coil 7 is provided 
5 which, when energized, withdraws the pawl 5 
from engagement with the ratchet wheel. This 
pawl also engages the pawl 46 to withdraw it 
from the wheel, and the spring 4 rotates the 
wheel clockwise returning the arm 4 to the start 
10 position. Stops 5 limit the movement of the 
arm in both directions. 
Such a stepping relay is provided for the digits 
selector 3ff. The amplifier ç4b would be con- 
nected to the operating cofl 55, and the ampli- 
15 fier 24a would be connected to the arm 
this instance, the first of the contacts 4, reading 
counterclockwise, woutd be open; the second con- 
tact would be connected to the thousands counter 
; the third contact would be unconnected; the 
ri0 fourth contact would be connected to the hun- 
dred selector; the fifth contact open; the sixth 
contact connected to the tens selector, etc. 
The card |4 being passed through the scanner 
would first scan the line | in column B. This 
"5 would cause an impulse in the amplifier ç4b which 
would enegrize the cofl 55 and the pawl 4 would 
move the ratchet wheel 40 and the switch arm 
4| to the second contact, thus conditioning the 
circuit for transmitting impulse from tt]e scanner 
:0 amplifier 24a to the selector . Then as the 
lines in column A corne under the scanner, the 
pulses from the amplifier 24a will be transferred 
by way of the arm 4 to the second contact, and 
thence [o the thousands selector 
:'5 The selectors  to 4 can be of any conven- 
tlonal design, if preferred adapted to visibly in- 
dicate the murnber set up thereon. The pulses 
in the thousands group of column A will be re- 
corded untfl the 6th line is reached. At this 
0 rime, the line l in column B is also scanned, 
and the digits selector arm 41 is moved to the 
third contact, which, as previously s[ated, is un- 
connected. Therefore, the remaininæ marks in 
column A, a]though the pulses are generated, are 
45 ineffective. Subsequently, the second line of 
column B is scanned which then moves the digits 
selector to the next step, this being the fourth 
contact. Then, the card continuing under the 
scanner of column A again functions to record 
5o the digits in the hundreds selector 32 until it is 
locked out by the scanning of the mark 
The cards having passed through the scanner 
the number 6,543 will appear on the units 
to 4 inclusive. 
5, As previous]y stated, the system of my inven- 
tion can be used te control an unlimited number 
of more highly complicatod mechanical or elec- 
trical devices than that shown, the illustration 
and description being merely for showing a sim- 
60 plified form of apparatus that may be operated 
thereby. 
It wfll be v_uderstood that the mechanism in 
the number selectors l to 4 inclusive may be 
of similar construction to the structure shown 
C5 in Fig. 3. In this instance, however, the ratchet 
wheel 4 would hot necessarily need the arm 
but could bave connected thereto a number 
wheel, the numbers of which would appear con- 
secutively in the windows 29 of the housing 28. 
7O When the operation is completed, the digits selec- 
tor may be returned to the start position by ener- 
gizing the cofl 57 whereupon the spring 4 ro- 
tares the arm 4! clockwise back to the start po- 
sition. Likewise, when itis desired to clear the 
75 numbers from the courir,er mechanism, it can be 



Cieared b. moylngthe.swlth .2.].which.clem«the 
c0unters- in a simila manner. 
I have previouslymentioned that the apparatus 
of my-invention is also useful  in connection wtth 
the. sorting of cards or. sheets. Such. an. ap 
paatus is illustrated diagrammaticatly in Fig 5. 
Ttle. càrds, checlts or papers fo be sorted; 
having previously been pr0vlded with markings 
similar to that of. Fïg. 4; are stored in a bin or 
hopper 68. In ttis case, the. total number, of 
lines per group in co!umn A will depend, upon 
ttïe=number of classes into which the cards, are 
to-be, sorèd. The marking on the Cards néëd 
n6t necessari!y be indicati%e of- numbers but 
c0uld indicate zones; divisions oz departments: 
The cards may. be fed f:om the bottom of the 
hopper 8 by. rollers. 61 and passed under, the 
scauner  From the scanner they drop-into 
aclmte 62 and thence to the movable ttroat 
3 The throat 63 is swingable about a: piçot:.64 
bèing controlled 'by. a- shaft. 6 that is in turn 
rotated by the ratchet gear 
blases the thoat to a starting position whera-it 
nomallY rests. When a card. passes under the 
scanner, the first mark in column B operates 
the reset solenoid 8- which attraits the pavl 
?] from the: ratchet wheel 66 and et the same 
rime moves the ratchet, pawt ]2 from engage- 
ment therêwith. The spring  then returns-.the 
throat to the start position indicated bF the 
dtted lines; a stop ï3 being provided to limit 
tlle-movement. The next line in the B. column 
whictr, wou!d-be placed nëxt to the reset line 
and would connect the circuit from amplifier 
24a- to the pawl operating s01enoid ]4 Then 
the numIer Of marks-in column B. would be 
effective to pulse the solenoid 4.which, on each 
pulse, would' more the ratchet wheel 6 and hence 
the throat  to the proper position 0ppositeïthe 
bins A to E' inclusive. The card would have- a 
third mark in co!umn B which would be placed 
as-indicated in the previous description to:locIc 
the device in the proper position bY moving the 
selector relay 3, after which the remaining 
marks,ifanF, would be ineffective. 
Tle succeeding card would again reset the 
devicé, ech card Containing the intelligence 
which determined the bin, into whlch the card 
woult be dropped. 
There is thus illustrated in a slmplifled: man- 
ner how the appara-tus of my invention can. be 
used in- other appara-tus fo assort cards: orthe 
like. 
It will be apparent, therefore, that mF:inven- 
tion is such that-it is extremely usefut in con- 
Junction with the control of many otherforms 
of pparatus: !t is particularly useful in con- 
junction with systems w!ich are subject: to 
manuel operations such as. llas been described 
in-conjunction with the marking of the 
Fig. 4, wherein the control marking is applied 
to control asorting or computing operation-, 
instance, the apparatus could be made to con- 
trot._a computing system, wherein-a.multiplFing 
opexation could be performed by the proper. 
marking. Figs, 6-and OE are diagrams illustra 
ing. the principle- of this operation. The.selector 
swætch, in this. case, is illustrated onlF bF. te 
contact points and the switch arm, since: the 
retated apparatus is clearly shovn in lig. 3:. 
The starting line 0 in column B. vchen scanned 
would 
fo the flrst digik position, after wtzich.the digits 
wo.utc be_counted by scanning .the lines:in co!llmn. 
A the esird: number-being:tocke0::by- scanning, 

line. ll in-.: column B. Then the nex:t:: line:- 
w0uld;step: the:sitch: toE control a-, Setting:up/the 
second,set- o£ dits, which would:, be the: multi- 
plier. A.fter thïa. is:- set: up, it: would: b,e locked 
: by. line I,! and: subs.equentIF, multiptiec, by, the 
next movement: of:: the seleator svitch.. It wilI 
be ïppreciated from the foregoing that-the 
scanning- system lends itsetfî.: fo: varioEua- other 
computing opmoEtions/if, desired. 
10 I will alto be seen that the apparatus. 
adaptable fo wrious  ïorms o ards.: In: Fig. 8 
is ,shov¢n a.system which maF:t]e used in- a: bank 
to. sor: ctïeck,, according_, to zones. Or branches. 
Here, if  ï2esired. instead of. the; lines, the:; border 
15 o£ the check is provided. With a line:.80 in trie 
form of a sine- Wave: I£ the numbe |2 ere to 
be set:.up the: marks  0 and J . w_ould be .extended 
from. tha: 1st and 3d. peaks calsing the.singte.ln, 
termediate peak. to be counted:and,."l":-to- b« set. 
0 up;' similatmarkigs fom thefautth: and sav- 
enth peaks would set up "2.'" In. this. manner, 
the .count would b.e, of' the peaks between the-,stat 
and stop lines. The space between ttïe: sine 
wave line and the edge of the blank could be:,com 
25 Pletely-lack if. desired. 
lig, 9.illustrates the saine: principte, ontF:the 
lines in. column A. replace the. sine: vsve: design 
and the lines in column-, B, could, be: the: star 
and stop lines, 
,o Fig, 10:illustrates a. system where the: control 
marks: and the: digits, marks: could: be  placed, on 
the cards by- a--. p.rintlng- either a£ the: rime  the 
cards are printed mu .-a. machine- esleciall 
desig_ned fo. cod- the. crds in the nature of: a 
,% tpewriter. In this case, if- the_ figures: 2: and 
4 wer deaired,, the marking could he placed on 
the card in some predetermined position-, and 
wo!d inctude.the same columnar, arrangement 
but would,onlF need the digitsmarks- w-hich were 
4o useful, 
In Ffg. 11, I bave shown a-.card which is. also 
usful n my inntion. This card-wo!ld, be 
pa, rticularl adaPtedfor-the readingof gas, wa£er 
or: light .meters_ In ths,, case, a. eplica of the 
,5 meter, dials.could be«printed on the. cards. The 
meter reader would draw marks., on the ap- 
propriate, dials: 80 to indicate the.:position of:. the 
mete.r hands. The, scanner, wo, uld. of neçessitY 
be. required fo: follow the circular- p.ath- of. the 
50 numbeçs. 1.to 0. A strt line would not be:neces:÷ 
sary, since., the scanner wou!d be-arranged fo 
automaica!l$ start ai zero. and stop. at,the, de- 
sired stop mark. The, 0peration in this.:, case 
WoUld be- simplifipd, b. scann!ng: all four: dia:ls 
55 simultaneousty. 
ARhough I bave descried more p, articularly 
the apparatu .as:comprising tw0. Photo-cells-for 
scanning, consecutively the. groups of.lines çepre, 
senting digits in COlumn.A undeïcontrol of, the 
6o lines in co!umn B,, it.will be quite apparent, fr, om 
the preceding that all four of the g.roups,, as 
shown in Fig. 4, could be:scanned .simultaneous- 
lybY pïovid_ing four. sers of scnners,, and hat 
th¢markings- could-be dispose in  any desirëd 
If. wilalso appear ha£.column. A for-sorne:Pur- 
ppses mig.ht be eliminatedand.on!y, one ceM..useck 
ïn. this case, it would be desirable_ to proide:,a 
series :of impulses which could be applie.d:in.timed 
ïo relation,t0- the-movement of the. cards and the 
co_ntrol.impulse wou!d be applied fo the card:by 
markipg_ in th propel place, which could be 
dicated by figures opposite.to:,which the line coutd 
be drawn. This-interjectsthe.Problem of/maint 
7 ta.inlngç an. exact: pOSition of:- the:card: on- a. car- 
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riage which is not present in the preferred em-- 
bodiment. The digit impulses could be obtained 
by serrating the edge of the card and providing 
a member to follow te serrations, or te actual 
movement of te carriage holding the ca.tri could 
provide the impuises. 
Altough I bave shown two separate lens sys- 
teins for te scarmeï, if is also possible to provide 
effective operations wit one lens system as fllus- 
trated in Fig. 12. In this case, the lens 20a is ar- 
ranged fo provide an image of the lines in colums 
A and B into the two juxtposed cells 22. Fur- 
thermore, although I bave shown and described 
a sysem wherein reflected light i used, it will be 
apparentthatthe saine results may be obtained 
with transmitted light providing the record stock 
bas suificienttranslucency to allow the pas ge 
light therethrough. 
Itis also possible to provlde the desired mark 
ing in a single column should occasion arise. 
Fig. 13, I bave shown a card wherein the column 
A is the saine as in Fig. 4, but column B bas been 
eliminated. In this case, the marking correspond 
ing to column B is placed in column A but is a 
diagonal marking instead of a straight line. The 
two scanning sytems both look af the ame 
column, but te mark in the one scanning system 
bas its aperture inclined ata corresponding angle 
to thatof the stop mark ! b on the card; hence, 
it wfll only be blocked out when the black lines 
having the same angle of inclination are scanne. 
The start mark }a would also be included in te 
Permanent marking. 
This system bas an advantage in that the 
erator need only connect the opposite ends of t!ie 
lines of the permanent marks by a diagonal line 
to obtain the desired indication and also bas the 
further advantage that if takes up considerably 
less space on a card or form. 
It will thus be seen that I.have provided 
method and apparatus-for the removal of intel- 
ligence from cards, records, checks or the !ike 
wherein the forms may be provided with a per- 
marient coding to afford the desired operation or 
wherein the cards may be marked quickly and 
simply to enable subsequent selection, recording 
or computing operations. It bas also been shown 
how the invention is applicable to various forms 
of systems and operates simply and effective!y fo 
afford the desired results. 
Having thus described my invention, 
aware that numerous and extensive departures 
may be marie therefrom without departing from 
the spirit or scope of my invention. 
1. The method of removing inte!ligence fiom 
a material containing intelligence which com- 
prises scanning of a reference indicia and a con- 
trol indicia, the scanning of said contre! indicia 
activating the scanning of the reference indicia 
to provide a series of reference impulses by 
reference indicia, and the coincident scanning of 
the control indicia and reference indica !ocMng 
the scanning of one of the reference imp,Jlses by 
a control impulse. 
2. The method of ïemoving intelligence from 
a record sheet or the like by scanning suitab!e 
independent series of markings of said record 
sheets by independent scanners which comprises 
scanning the record to generate a series of in- 
dicating impu]ses from one of the series of mark- 
ings and generating controlling impulses in time_ 
relation fo the indicating impulses from the other 
marking to cause said contïol Pulse to provide a 
control pulse ahead of the indicating pulse and a 
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second contrclpu!se coincidënai vith- an indica. 
ing puise to. control the output of irnpulses-gen - 
erated by the .indicating means,  - 
3. The method of removinginteliigence:fr0m 
5 a printed or written record which comprisespro. 
viding said record with a plurality of indicating 
means and a control meaus, Scanning said_in- 
dicating means fo provide a series of puises and 
controlling the output of the canners scanning 
]0 the indicating means by a control means scaer 
fo condition the indiating canning means ïor 
ïemoving he inteHgence and accumuiating intel- 
ligence and rmoving the intelligence upon coin 
ident operation oï 20 indçc.ting and control 
]5 ï«.ans scanng. 
4.  apparatu or canning intelligence, from 
 record having  5erles of regu]arly occurring 
means for indicating intelligence and adapted to 
bave a coincidence means placed thereon ata 
2o predetrmined point fo indicate said inte!iigence, 
comprising means oerable bF s.id regularly ocr 
curring means fo Provide a eries of fipulses and 
means operated by said coincidence means con- 
nected fo control said tiret nean fo cause the 
25 transfer of the intelïigence froi]: he record by 
said first means ç.nd permit ïemoval of the intel- 
ligence. 
5. An apparaus for remeving ' " ' " 
ine!igence rom 
a record having a row of markings ai prede- 
30 termined spaced interva1 any of which may be 
extended into a second row, comprising means 
fo scan the marks in the firs row and a second 
means fo san the second row, said 'st means 
adapted fo provide a series of impulses and said 
5 econd means adapted fo provide an impue oc- 
currg concurrently wit one 0f said first im- 
pu!ses and means oerable by said concurrent 
impulses fo per.f0ïm an operati0.. 
6.  apparatus.0f the class described includ- 
,ljing a light source adapted to.i!luminate a rec- 
ord» a first photore!ectric cell for scanning one 
part of-the reco'd and a second photo-electric 
cell for scanning another pa of the record, 
means including a steppg relay operated by 
4 said firs cell, said second cel! operable fo lock 
said reiay in upon a predeteïmined incident of 
operation of the second cell. 
7.  apparatus of the claz de3cribed com- 
prising a scanning system inciuding a first scan- 
5 ning ut for scanning a series of marks repre- 
senting digits of a nunîber system, a second 
scanning uni for scarming a mark coincidenta! 
fo one of said digit marks, a registering means 
connected fo said 'st scanner and operable 
. thereby fo record digits, said second scanner 
being connected fo a stepping re!ay adapted fo 
hold said register means ai a predeterned 
number upon the scanning of a coincidental 
mark. 
«. 8. An apparatus of the c!a dezcribed com- 
pring a scanner for scannig a eries of lines 
reDresentative of digits fo form dlscrete - 
PUlses therefron], a second scanner for scan- 
ng selected rnarkings fo indicate a selection 
c5 of one or more of said series of lines for con- 
trolling the starting output of the t scanner 
and for stopping the output of the first canner 
ai a desired fipulse represenative of the de- 
sired digiç. 
7o 9. An apparatus of the clas described for use 
in combination th a record, said record having 
a series of columnar markings indicative of a 
sequential series of element and adapted fo 
have selecting markings paced theïeon fo in- 
75 dicate a selection of one oï nore of aid series 
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of: .maxkings, compriing scanning means for 
s0anning: said columnar .markings a.nd fo gen- 
erate electrical impulses therefrom, and a sec- 
ond .scanning means for scanning said selecting 
nmrkings and generate electrical Lmpulses 
- therefr0m and .mearis operated by the impulses 
f-rom said- Second .scanning .means fo .control 
the distribution of impulses from .the flrsç scan- 
ning means. 
10: An .apparatus for use in combination 
with a record sheet having markings disposed 
on one parut of fhe sheet adapted for the selec- 
tion-of .intelligence therefrom and arranged to 
be extended to a second part of the sheet for 
selecting the desired intelligence, comprising a 
light source for illuminating said sheet and a 
flrst photosensit2ve device for scanning said 
flrst mrkings and a second photosensitive de- 
vice for scanning sa.id extended markings, nd 
amplifier means for each of said scänning de- 
vices for amplkfying said changes in voltage due 
te the-sca/ming mens .scanning the markings, 
a selector svitch for operation by said second 
scanner connected fo sad second scanner 
through said amplifier means and courtier 
méans operable by said flrst scanner connected 
to said firs scanner by said amplifier means 
and .said selector switch. 
i-1. An a.pparatuS :for use în c0mbination with 
.a record sheet having serieS .of columnar mak- 
ings ïn one column for indicatàng intelligence 
and  second column having starting lines n 
opertive relati6n béfore-ecli of sid series of 
c01umns and sd markings in said ïïrst co]umn 
adapted .te .be extënded into the sëCond 01umn 
fo c:t as s't0lsping .liiaes t0 indicate the selected 
i.ntelligèncê, comprising a ,canner for scanning 
said sheet, whëi It is movet relative thereto, 
cemPrising a Source 0"iltumination,  firS photo- 
sengitivé =scánner mêans in operfivê relation to 
thé flrSt c01umn -fo .$enerate rpulsês therefrom 
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and  second photosensifive scarmer: mens in 
optative relation, to.fhe se¢o oeIumn 
erate impulses from fhe second ¢olm utopie- 
fier mea for ampg £he mpues from 
5 photoseitive mens, a secr it¢h coecd 
to the amplifier means for said secoad 
and Operable £heby d hang select con- 
tact, a plurality of courtier mea,-said selecr 
switch hçg the secr contac .eoected 
10 to saldoounter means and said st scbe- 
ing connected through said amplifier and sd 
selector conc fo said count mea. 
12.  apparatus for removing telgence 
from a card .or the ke, ch tellence 
1.5represented by a plura of lines on the .card 
and arrnged  have a contrel le placedthere- 
on t0 dicate a selection of said intelgence 
compsing a first scanner for scanning s.aid les 
fo generate impulses therefrom .and a second 
0 scaer for scamning said control nes fo gen- 
era an impulse .coected  control the out- 
put of the first scanner. 
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